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mmmmm mmmmmmmmmmi seebeck ^ 

m>mmmmm& &¥®mmmx& mmmmmm 
pi^n m*wm mm?#tm% io 17 - io a < m/*. 3 > , 

^#^ 50W/m • K l£ M'K 




u m * * * 



# & % * f 0.001-30 

2. — #4l^dHMM&*%#ifc##» # + 0.001-20 

— #JIM&M#JMMMt1^&& f 80 6^ B a « 

10 4Uia^A4MMNt. 

3. — #JMt*Jb^lHliftfh%#4fc##. *+/Mt+** 0.001-20 
^ -f" * ^ «. & ^ iH — # ifc* iliL # ib^# ia ^ ^ 
0.1-10 'jf ■■?■ * £.41 &-f-4t 3L#.**ifc * 

4. — ^ & %-#4MNh # t 0.1-20 ^ 
^ % fi* * f- Sl M ft f # — # ^ ^» ^ >c ^- ft in ^ 
0.001-10 M f-Vofti Brf-m—ft*** tL^M* n,m fcMTC-fctfM 

J- *? — # H ^ ttfel»ibigtfttN£ ^ t*fe £ £ AttftttJ.^ 80 a 
20 vf" % J|#LJ^& A JUMMt. 

-f - % #t * 4. A -f-fS— ^ it % # ia ^ ^ 

0.001-10 >f -f - % # £ i& ft -f - «* — # fa A* A * * ^ # S->fc 7t%^hU. 
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imm&m #*. i - 6 ^ & % & t i&a £ * 

&#4MUfr p&^^&^J'&t' <**»jfc* Ap) Apl ^ 

( Be, Mg, Ca, Sr, Ba, Zn, Cd, Hg, B, Al, Ga, In, XI ) ^it^^r^TG* 
Mi ( Y, Mo, Zr) fiMHt- *MLJL#. 

^##J^^ B^^NM^^^Mvjt^- ( 3M»^# An ) &&&& Aol Jfc 
( N, P, As, Sb, Bi, O, S, Se, Te) , M 2 ( Ti,V, Cr, Mn, Fe, 

Co, Ni, Cu, Nb, Ru, Rh, Pd, Ag, Hf, Ta, W, Re, Os, Ir, Pt, An; itM. Fe 
£ 10 ^ -f - % ^ ) ^t#jtit* RE( La, Ce, Pr, Nd, Pm, Sm, En, Gd, 
Tb, Dy, Ho, Er, Yb, Lu) tfjM. f — 

10. #L|£*l3»J i - 9 # & % * t 

11. *Mt*UH4-& 10 

10 17 - 10 21 ( M/m 3 ) JLjMk 50W/m-K # n 

12. ft****)-**. 10 ^t*^**^**- 

^#A^#+i***^*Jta 10 19 - 10 21 ( M/m 3 ) . 

13. — #a -f^J#^#^J^^ 1 - 6 ifrffc *#4M£#ii^Jfr» 

80 A4^«Ufc «UMk 



is. #.»^^t3i|«#A%#mii#«^> 

16. — # js ii#iL«*Lia i - 6 m m % a-A, 

17. ~-*NR f-ii #IMHU!I^ 1 - 6 ft Ik % 4HMHM jfe, 
i^iN¥»«k#lfc4f jjMvi&t- &4h&* 

?j&£#AMMf£J r 80 ^Hf* S&Ai&JlJI 
* ifc^* * A £ # A#*W J- ^ 80 fet % ft AJt-UMt A#3UF- 

21. #£rtt#9£-«. 19 *HH 

22. 4M»fe4i#*. 19ft$#&%#^##ft^^, £t&^# 

23. — #ft -f 49#3MHt*l<Jt£. 1 - 7 ft& *#4M$#t-#:^&, 
&4Nfc A # # f ft m A^*Jfc A*A^Af*.JMf^'*jfc»it 



24. ?-4l#iMMfcti#*. 1 - 6 #t& fe#*4MHfcftfr, 

JrJ«t, iN&jMl^ 5- 40% 

j££ £ & # J. ^ 80 M f % # ^ |ti:&#4fc4MUF»&. 



it W 



ZT=a 2 aT/K 1 

a«t##^ Seebeck -0*%-*#, ft*****, T 

4L4*4ft*ii4NMfr9Mi) (t h ) 4HJUMI (t l ) #3fe#i£JLf^m. 

mfr& it C* & #1 FeSi 2 ^ SiGe ^*Mfc#, 

, *jMNfr T4HHtJ* n 20 - 30 - * , 
i ***** A JT »JU& & % *HJL**4r;Mfrrg ****** 

IrSb 3 , 3* BiTe> FbTe i£&**ML;&&g*#., *S4fl &£»lMfc'$t-**& 
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A#A&£, MMFAJft&A, #AT*AllLAA*A#AAAifc 

j£*#ilrA Seebeck £ ^*#AAA*-f-*, ^A*t^^r^ 
£.£ AA A A##, "#*A A#AAAFA*l**-ilA-f-*.A 

&£.W^$L$Lm &#j&A#A AA, M&M ^ J: A III AAAA 

Seebeck £ A## ^A&f-AAA Si-Ge 3* Fe-Si AAA A Seebeck f. 
A, AAA-AAA A^AA AA T A & ^ , A&AAAA 
4£& A fe AA#AhA A#A 19 it, A3t AH &A#4M£ A*A 

##itt>IMIMfc41# p A A£> nfff*, A&ti# 
A**»AA#&AAA:. AAA&A4 it^M/iid^^iirr^, A 
A^lMP , Seebeck AAAAA^AAAA&AAi. te£ 10 18 A 
10 19 (M/m 3 )4l i*l * # A *-ffc. 

JMLAHH AAA— AiWUfcA-*MUfc--AAA Seebeck £ A, 

AAAAAA, A^A4Mt*^jfcA AAA-AAAAA* fc#A 
##iMTA ^ Seebeck & A^»%*#- 

A«^fMHA^ft7»*AA r .AJ»^AAAAA%#AA#A 
# ^ Seebeck *AAA>£* AAJL«A#WAAAAjA#JMlr#** 
#, It A Air MliMt A^— # AJM&AAAA* A AA#A* 

A:fr&AAAA« 

-AJwitA* AA&AAAA pM A A**HPMW. 

*. iitlt#*«M**f«*At, *»-#/ t AA**?"AA*. A 
j*, *AJ»J&A* AAAA/^AAA-f-AitA^^^AAA-f-A-it 
*. *tMM, « AAA/* A A A^AAA^f A 



j»j £ a &0Lm m A-M> jut a in * a *t* 

0.001 - 30 faf % ^ — #4. * t #HM*ifc#* 

t^^*^-i>' * £ A ## # so # ^ % ** & JSr-*fcjft.4Mfc, 

tit, AjL#Jt#T*****«M«». 
IT 



f^i^tt ^ i^ii it it m m At itm t 

M^#ii9ittJ^II%#lMi > #. *WtW ii ^> in 

iMUfc^jMLfe io 17 -io 21 (M/m 3 ), *t#* 



afr-TlWfc****** 5J*-f*%*l 10#^% Am#^, « 

mm^^xm, ^-f-it#«Lfc 

ftft-f- *.JtiPl * Seebeck * a&S ( 10 19 - 10 21 M/m 3 ) . 4l£ 

f-IL^^^^jai^JWM***-* ****** Seebeck &*3Mfc 




4 



S 1 EPMA & % #^##(Sio.9 7 Geo.o3)^ A 

Mb 

ffl 2 A EPMA #M # 4Mt B J! & % # ^##(Sio.95Ge 0 .o5)^ A 
$ 3AiS.it EPMA 91 * * #^##(Sio. 9 Geo.i)^ A # 

© 4 ^i£it EPMA #£U$^Jfc#ft(Sio^Geo.i5)ft A#-£#ti A 



"JLJWMfc. ® lA ^:x=0.03 ##/JL, @ 2A & x-0.05 '$J|-J&, M 

EPMA > © IB. 2B 3B #r^, & iH^Jt jE. 
*iK*i4s£ftiMI?^#&*& 1A J. 3A 

**■ £ t ^ j&ybiG -t *. ^ # # it^frm. m t sm* 

SOW/m-K. 



&4MMHH*> tfiMTiW Seebeck & 

'*eJMft&JML-Mift* CZ j&JI FZ &*MM8lfr4r&, JL#H$>JMr 
Jl Jfe##t# £ ^#MTtt. 4r -f €Z it FZ *at*A— <Hfc# 

« « iMrft**MMt m 4 . 

#Jfr/L^IMS.£S.Jl<K Seebeck f it. IfciMfraMPft^M. 

50K/S -HI SOOK/s, *T A *MLi" .* 10 - 200jim. 



Seebeck&it. tfi.fi-, &I9 

4tJMI Seebeck ^it#^##^#^^t# 
3* 9^%#ai.##*3 t ^ 500 - 1000K/S ) , TaSUfc# 1 " 50jAm *Mfr 

3*-, Itf 1 - 10 fb&4& 4» A #. J.ffe Jl 3 - 50 # 

IMf4Mfr#Jffe#& 0.5 &JtJGr 1470- 1630K, 
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m 50K/s m sfc.#aM^MI 4MMb#jfc, Jfc £41; iMfclMf- 

MM-M^^^f Sii^Ge x m-$^, 1520- 1630K^#^#^o M EPMA 



m 6B ****^**1>*jMb***********Aj&^ 

m m. t fftn % f &m. mm **** & * t ** ** 

** 

***** fc#*##^r**JI #**$ ***** 
#******• AiHML ***4t^**^i*'^--HhiUi* 
*********** t*J8 * €*****. ******* f* 
*^***#**^ 

%~&Mfr&fefa?Llk * ** £ ***f ***&.£, 

*^*7******^****** ( in) ^ ( ioo) A** 

♦ & *■#.* Jt * * * * * ** * # 

*, **^A#*if***^«t*#**#il^*j»,' *****£ 

.^******fr***< 873K3t# 1 ) , 

*.*tb**; *i(***l«**r** *#*****+**** 

* Ge+P+ASi I'iT****'** Si+AP+AGe ***** 

** 7A *■****.»■*****, ****** Si+P 

.*#** Si+AGe+P ^. 

8 **, ********* GeHP*Si*** ( 
*****; JB********* , ******* 
>£* SfcHSe*** ( »#***3 . ******** Ge+P+Si# 
**$> Si+Ge ***, T**A8 7B ************. 

ft***#*jh******8 7B** ****** *f"#"? 
S 5* 4****, *********************** 

.4«**********»it**!***ir*i ( #A, § 

*#Nr*3***- *#*#***^*#****f*8- **** 

****f- a *********** 
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* • .<* . '* • * • • * 

f * m •*» .« <• * m 

*> •* •* ^ .«• » « • > » »» 

«« « * m » m • * 

•Slntfj&MrM-gLtk, 

.%*JMMh 

H # & % a^#^35r #£. JUti* ft Jfc? & , 

fty ^^aiBt^> 3|#v CVD tiit^Mf 

i**f*JL* Hit**, * #Jt«*#*Jt*i it*«titt^* 

4tA-*!ft-4Mk t i**i»it#^^i4M"^«Jt# JL* Seebeck & 

Jt# JL H # 4K, .sfc^f- iMtft -f #r * & W ft f* iHfc* ****** 

25 jfc*. #*J^3fr 0.001-3© 

( Ap) *»JB -f iftH**Wt < 

it* An ) 0.001-10 4HF"* . 



ii 



#«^^*^*^ J- ^ — 0.002-20 M -f % , 3M»*£.4- Ap 

An Jt&4> &M.*t#Mlb-&MrJ&£ An * Ap 3M.V*.£l^ 
J. p 4 n m. * * p € **** Ap 

# 4-^tjAiUt^i&4- An 4§ A$»*#iL# JtA j* it p « 

ifr 0.001-10 ^ -f - % . 4t& & 0.001-5 J&*%. 

i&(Be, Mg, Ca, Sr, Ba, Zn, Cd, Hg, B, AI, Ga, In, Tl) %>*£%UkM,X*1k 
Mi ( Y. Mo. Zr) *MfcJL'#. ^8. 

j^i-ftat-f-^/*. An &&&&&& Anl 

i£(N, P, As, So, Bi, O, S, Se, Te). iftfcfe A A* M 2 (Ti, V, Cr, Mn, Fe, 
Co, Ni, Cu, Nb, Ru, Rh, Pd, Ag, Hf, Ta, W, Re, Os, Ir, Pt, Au;il Jt Fe 
10 fe^r % ^Jt!>), ^#i-^^T RE (La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Yb, Lu). #t, *K Bi JMM*3fciJ 

m£4Hb*£4Utf-*&tttt-f»~ * fe^-#4tXlt^Ji* Apl 
^^-^ic*3l#^7C^:, ^J:^ 0.001-0.5 #-r%<--, 4UMl&-f'&. 

10 17 -10 20 (M/m 3 )# pf JL ^ &>M^Ji3L Apl 
iG^:^ 0.5-5.0 ^%flt, «MLA-f-*A* 10 19 -10 21 (M/m 3 ) 
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ftp 

0.001-0.5 ^ % 8* , &#*&f-!*Jt* 10 17 -10 20 (M/m 3 )# n#f- 

Ht, ^#&»M^j2u£;$ 10 19 -10 21 (M/m 3 )# a#-^#*, 

&&£*tit£LJi& Apl ^ Anl ^^Mjt^^^^i^L%^%~±^ 
0,5-5.0 Jg^yoteM a ifc-f-^LjLi& 10 19 -10 21 (M/m 3 )ifr, 2£#T ft*MJb 

150W/mK, 40L4HM^#ft#JHfc. #^-#^L#^Jt«itZX. 

m^#LMjfc 10 19 -10 21 (M/m 3 )&® J*J , fHMb4##»lfi>'^ ft 
«:*^4t£4t&?'*JL. -fc*^-#r^# HI 0.3-5 

# 4Ht* 0.3-5 # % , *^ HI #3£# n ^ 

io 19 -io 21 (M/m 3 )^ ® ft , t it* ft m m % 

#, f-HM* tS^^W^J ^ ^ f" 50W/mK. 

.* >f -f- *k$L&&tfj Jo-Ik . 
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0.1-10 A***^**^Mt* o.ooi- 

20^^%. 

8&&*j(Llfc. " Hifc, W 7g#^^J:Jl^e. 0.1-10 M 

TVo ti n ft > 5-10^^%. 

Tfcfa HI- ViMfc^#-f-*-4Mi. H - VI 4tffc*##-3HMI i #A 

H&#*3HF-*.£.afr io 19 -io 21 (M/m 3 ), ftiF#«#Hfc*Jfc. JUMfeftfe 

0.3 % Sio. 9 5Geo.o 5 p#^^^, jUl***** 40 
ft^4tfMM%iL*Hlb3Mtott 30% . 

^#:^^-f-40% Seebeck^Jt%#.JL%jait^, 8 ft 

T#. ifcJM.!**. (X% ) «***JMHM****ft < Y% ) 
( 100- Y) ( % ) jutiL. ^t^SSSHfr***. 100% . 

m *f&m ^ Tit #i ±mi m <*t n * a§.##, it * , 
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io 19 -io 21 (M/m 3 ), *M*tt**Mt#Lj-, ^MMM******* 



Jtmjt 40% m^m^m^^M^MM^m^-mm 30% „ 





i$ ^-^L-f- 40 % »t , - Seebeck & Jt%#. JL % flUf;**, IMUt* if E 

Jfc"T 

. jMLtt**£****#&*Ml 1423- 1573K HmJt^ 25- 
ISOMPa *t^«JUI.-f- 1423m IMNMI 40 

% , ^L*r^^^^^ 1573K, ft#4MMINHMfc. 

^JLfl^Ji%#«^#^#"#^^^ 1503- 1573K #iSJL** 
25- 150MPa#^ir. **3LSJL#,i^ 1503K, lMNMt*-«#4tilUi 

40%, 4£*>j&itJt&-r 1573K, #4NH^#^fr«» 



i^ifcjg; ( ION) ^j^it^ ( ./ k *.*5jt-f'«SlS-*«^*#*' Ap 
An, ^^^^^^^^itf-^^Biic; 4b3£MT 

f|> flft^% JMfe-f- %*Jfc&ai&&.tt& 1900K, iiit^ 

jHuI« so- lOOK/s stt^WMM. fr###^f-^^f^ 

^ #5 50 - 100 

Jf-#*4MBL^»#*t-*» A 5 x 5 x 15mm, 10 * 10 * 2mm, 1® ( *h 
a ) x 2mmt'J^*, Seebeek & it* &4*4 





#<l 1 



15 



& iwmmm±®jf*&M®&. (zt 

- S 2 T/pK) -*r-f-;M. 

^^jait^t^^^^^^^^^^^^^ 6K, Mit^ 
^J84Lli-*4Nfri§**^#* *4U|NK.aUtJL#MI Seebeek&it. # 

#1 2 

^ 3 J9f 4M&4% ^jtif##^t^^S^^#^#t: ( lo 4 ^ ) 

t^e. IMk^Jtil 1900K, #4ftt« 1800K, ^iMfcllA. 
jf i£.# 10mm ###t- **IMMt aMpaMM. 10 - 50K/s, 

##*iJ£#iM0$. 5 x 5 x 15mm, 10 * 10 * 2mm, 10 ( ) 
x 2mm k. *b #S ft $ *! 1 ftfl it s£ $4MM Seebeck & it. # 

£ it ( &3^*^&Jt*> % > & hook ^ -ir^ 

ft it ( ZT - S 2 T/pK ) # 4. 
3 

dfr4W$&*»ft4UMb4MHt, &£M£: ( ion) $»*J*^|Hb» 

^:.j&Ji^.^^it^#Ji#l^#,I'l 1700K, «#A-54MHM!Jb.# 
£Mk, ttftiMfc *MI'i*ftiML 100mm, 4Mfr*JL* 0.3- 

Imm/s, 4** *&JHMfc l*.tSUMMti*£*, ####H»f- 

^AUX/t jfr-i* 1 - 10 U*., 

5*5* 15mm, 10 * 10 * 2mm, 10 ( ) 

&Mm$£ ( ZT= S 2 T/pK ) * 4. 
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1 1 

|no.| 


Bnc 




Ap,An 


«f » 


si 

(K) 


(K/sec) 


mm 


1 1 1 






B 


0.3 


1900 


50 


100 


J o I 
1 1 






Al 


1 


1900 


50 


100 


I 


Ge 


3 


B 


0.3 


1900 


50 


100 


1 A 


i Aa 


3 


B 


0.3 


1900 


100 


50 


Is 


Ge 


3 


Ga 


1 


1900 


50 


100 


1 6 






P 


1 


1900 


50 


100 


I 7 






As 


1 


1900 


50 


100 


1 8 


1 Ge 


3 


P 


1 


1900 


50 


100 


1 9 


1 Ge 


3 


P 


1 


1900 


100 


50 


I 10 


J Ge 


3 


Sb 


3 


1900 


50 


100 
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5 



r- 



No. 


Seebeck 
(mV/K) 


X10-5 

\iC llij 


4* 12* 

(W/m-K) 


J2L & t& Jfet- 

(ZT) 


1 


0.267 


1.15 


37 


A to 

0.18 


2 


0.231 


1.24 


45 


0-11 i 


3 


0.272 


1.18 


12 


0.57 


4 


0.286 


f act 

1.25 


9 


A OA 

0,80 


5 






in 

1U 


U.OO 


6 


-0.301 


1.24 | 


42 


0.19 


7 


-0.318 


1.31 


48 


0.18 


8 


| -0.305 


1.28 


12 


0.67 


9 


-0.314 


1.33 


9 


0.91 


10 


-0.332 


1.42 


10 


0.85 



18 




19 



No. 



Seebeck 



(mV/K) 



X10-5 



(W/m-K) 



(ZT) 



11 



0.272 



1.08 



42 



0.18 



12 



0.234 



1.18 



48 



13 



14 



0.278 



0.280 



1.16 



1.12 



14 



13 



0.52 



0,59 



15 



0.282 



1.09 



12 



0.67 



16 



0.294 



1.33 



12 



0.60 



17 



-0.309 



48 



0.18 



18 



19 



-0.321 



-0.306 



1.25 



52 



14 



0.17 



0.59 



20 



-0.309 



1.21 



13 



0.67 



21 



22 



-0.312 



-0.337 



1.19 



1.40 



12 



12 



0.74 
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No. 


Bnc 




An An 




(K) 


(mm/sec) 


mm 


31 






B 


0.3 


1900 


0.3 


3 


32 






Al 


1 


1900 


0.3 


3 


33 


Ge 


3 


B 


0.3 


1900 


1 


1 


34 


Ge 


3 


B 


0.3 


1900 


0.3 


3 


35 


Ge 


3 


B 


0.3 


1900 


0.1 


9 


36 


Ge 


3 


Ga 


1 


1900 


0.3 


3 


37 






P 


1 


1900 


0.3 


3 


38 






As 


1 


1900 


0.3 


3 


39 


Ge 


3 


P 


1 


1900 


1 


1 


40 


Ge 


3 


P 


1 


1900 


0.3 


3 


41 


Ge 


3 


P 


1 


1900 


0.1 


9 


42 


Ge 


3 


Sb 


3 


1900 


0.3 


3 
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No. 


Seebeck 
(mV/K) 


X10-5 
(£2m) 


< Twi Tf* 

(W/m-K) 


(ZT) 


31 


0.275 


1.05 


45 


0.18 


32 


0.237 


1.14 


51 j 


0.11 


33 


0.280 


1.19 


17 


0.43 




0 283 


1.13 


15 


0.52 


35 


0 285 


1.10 


14 


0.58 


36 


0.298 


1.30 


14 


0.54 


37 


-0.311 


1.17 


51 


0.18 


38 


-0.324 


1.26 


54 


0.17 


39 


-0.309 


1.22 


16 


0.54 


40 


-0.311 


1.20 


14 


0.63 


41 


-0.315 


1.18 


13 


0.71 


42 


-0.339 


1.38 


13 


0.70 
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W 4 

p n m*tm % -f ^fr, iH ( ION ) $HM«i&|t4' 

4t 7 w s mm$'&$M ffr&mmmtf t 

^e#####^v#JLi& 10mm*t#il+* IHBNfca&h 

®-^i&MM&&&&MA>t& 1325K# lOOMPa 1 'Mtftf 

JUHfclHt. ##ilft#IMMvA'5*S".l&nnb 10 * 10 * 2mm, 
10( ) * 2mmjM»4Mfc, *|£4HM§ Seebeck££L i£Jf &#t< & 

( ZT - S 2 T/ P k ) # f - JL 8. 
*l 5 

p^#» n &4Mfc*fc4MMfc. ( ION) 

200MPa t i^f iil, 5*5* 15mm, 
10 « 10 x 2mm, ^ 10 ( #^ ) * 2 mm Jw*#Sfe:, ##^T##^ 1325K 
£££ 5 44*19 Seebeck 

ffJFJMfc* &^^^^^^%#-#) iiook#^*«. 

#*#jf#* (ZT- S 2 T/pK) #-fj^IO. 
#1 6 

p n fe4>*Hfr. ( ION) &mfr$bi&P 

tfefc. aMk#-%3t— **4* 3mm JMMMUt* 

44ffk+JLSM- lOOOK/s, ^H*****.-?-* 

1- 3 0IMU 



23 



A 1325K T 3^#. -fc?J& 5 * 5* 15mm, 10* 10 * 2mm, 

10 ( *H£ ) * 2mm 4 

llOOK^^i^^^Jtait (ZT=S 2 T/pK) rg^&tz. 



24 




25 




5 



No. 


Seebeck 
(mV/K) 


X10-5 
(Qm) 


TP '*P 

(W/m-K) 


(ZT) 


1 


0.267 


1.27 


29 


0.21 j 


2 


0.231 


1.31 


31 


0.14 


3 \ 


0.272 


1.28 


11 


0.58 


4 


0.286 


1.30 


9 


0.72 ! 


5 


0.283 


1.33 


7 


0.95 


6 


0.291 


1.41 


9 


0.73 


7 


-0.301 


1.29 


30 


0.26 


8 


-0.318 


1.34 


32 


0.26 


9 


-0.305 


1.30 


10 


0.79 


10 


-0.309 


1.34 


9 


0.87 


11 


-0.314 


1.37 


8 


0.99 


12 


-0.332 


1.45 


9 


0.93 



26 




27 



No 


Seebeck 
(mV/K) 


X10-5 
(fi-m) 


"^f" "^f^" 

(W/m-K) 


(ZT) 


21 


| 0.269 


1.36 


25 


0.23 


22 


0.235 


1.41 


29 


0.15 


23 


0.274 


1.39 


10 


0.59 


24 


0.277 


1.42 


8 


0.74 


25 


0.281 


1.46 


6 


0.99 


26 


0.294 


1.53 


7 


0.89 


27 


-0.303 


1.35 


27 


0.28 


28 


-0.320 


1.41 


29 


0.28 


29 


-0.309 


1.42 


9 


0.82 


30 


-0.311 


1.49 


7 


1.02 


31 


-0.314 


1.55 


6 


1.17 


32 


-0.336 


1.60 


97 


1.11 



28 



*11 



No. 


Bnc 




AprA.Il 


i 


(MPa) 




(K) 


(#) 


41 






B 


0.3 


5 


50 


1325 


180 


42 






Al 


1 


5 


50 


1325 


180 


43 


Ge 


3 


B 


0.3 


3 


\ 75 • 


1325 


180 


44 


Ge 


3 


B 


0.3 


5 


50 


1325 


ISO 


45 


Ge 


3 


B 


0 3 


8 


30 


1325 


180 


46 


Ge 


3 


Ga 


1 


5 


50 


1325 


180 


47 






P 


1 


5 


50 


1325 


180 


48 






As 


1 


5 


50 


1325 


180 


49 


Ge 


3 


P 


1 


3 


75 


1325 


180 


50 


Ge 


3 


P 


1 


5 


50 


1325 


180 


51 


Ge 


3 


P 


1 


8 


30 


1325 


180 


52 


Ge 


3 


Sb 


3 


6 


50 


1325 


180 



29 



£ 12 



5 



No. 


Seebenk 

'■ "It-It- 

(mV/K) 


X10-5 


(W/m-K) 


(ZD 


41 


a ArM 
0.271 


X.4U 




027 


42 


0.238 


1.44 




0 18 


43 


0.277 


1 AO 


Q 


0 66 

v. w 


44 


A A f7 A 


1.4D 


7 
■ 


' 0 84 


45 








0 99 


46 




x.uo 


7 
• 


0.88 




-0,306 


1.39 


23 


0.32 


48 


-0.323 


1.46 


27 


0.29 


49 


-0.311 


1.47 


9 


0.80 


50 


-0.314 


1.53 


7 


1.01 


51 


-0.317 


1.58 


6 


1.17 


52 


-0.339 


1.63 


7 


1.11 



30 



W7 

4HML ■(.«# 10- . 

1325K^ 100MPa>£JL%t&m 1 4*«J-^£MMfc# 
5*5* 15mm, 10* 10 * 2mm, JfclO<##) * 2mm 
*.-<Mfrlk, Mtfttt Seebeck *4t* 4MF tit ( £UHtft^&t£> 
ife-^HM % £ HOOK J:^L^^«it ( ZT= S 2 T/pk) 

14. 
8 

##J# p n ^^^%^#-^###«S^, 

Sio.97Geo.03 tk^X. Sr t - ## 

%Lt&% N 2 0,7MPa. 

( ) JtX&g t: t SiH 4 GeHU 

^^.^ M. ##IMMk 200MPa WT JBUK A 5 * 5 * 15mm, 10 * 
10 x 2mm, 10 ( *H$ ) * 2mm *l 1325K 

Seebeck tit, ffJf&ft ( &JMlifc^£t&$'%4»JM Mfc*#. £ 
HOOK fbm±#.*'&J$im& ( ZT= S 2 T/pic) ^f" ^. 16. 
9 

■«#**ii«.4fcjf t***«i- *ffc*#A.J|. 10mm##ilt^ 
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4###lt^I«f |tiiiSt.f tM^ 

3mm tt£-<f#&, 3Mpa *&Jt-Mt A^ititMt* 

#^^-^^Jl^^ 30- XttJML. m^^^^^«^^JL##^ 

**«tt it^it % ^ n ^fcmmik&mmM ##. &&&& 

A 1325K T 180 # A 5 * 5 * 15mm, 10 * 10 * 2mm, 

io ( ) ><2fflmiffiiit, ffi-^^i i temm&&m&&3km 

Seebeck &£t. (>^H^itJt#»%## > I***** £ 

l lOOK ^ ^I J?#.^ ^ Jf a ^L ( ZT- S 2 T/pK) 18. 
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& 13 



No. 










(K) 


mm 


1 


Si 


10 


B 


10 


1325 


1 


2 

• 


Si 


30 


B 


30 


1325 


1 


3 


Si 


30 


Al 


50 


1325 


1 


4 


SiO 97Ge0.03 


10 


B 


10 


1325 


1 


5 


Si0.97Ge0.03 


30 


B 


30 


1325 


1 


6 


Si0.97Ge0.03 


30 


Ga 


50 


1325 


1 


7 


Si 


10 


P 


30 


1325 


1 


8 


Si 


30 


P 


60 


1325 


1 


9 


Si 


30 


As 


90 


1325 


1 


10 


Si0.97Ge0.03 


10 


P 


30 


1325 


1 


11 


Si0.97Ge0.03 


30 


P 


60 


1325 


1 


12 


Si0.97Ge0.03 


30 


Sb 


90 


1325 


1 



33 



No. 


Seebeck 

(mV/K) 


XIO'5 
(fl-m) 


(W/m-K) 


(ZT) 


1 


0.267 


1.31 


29 


0.21 


2 


0.259 


1.28 


31 


0.19 


3 


0.234 


1.41 


35 


0.12 


4 


0.271 


1.35 


9 


0.66 


5 


0.269 


1.33 


11 


0.54 


6 


0.289 


1.42 


10 


0.65 


7 


-0.301 


1.30 


30 


0.26 


8 


-0.299 


1.28 


32 


0.24 


9 


-0.293 


1.32 


37 


0.19 


10 


-0.309 


1.34 


9 


0.87 


11 


-0.306 


1.30 


10 


0.79 


12 


-0.329 


1.48 


10 


0.80 



34 



No. 


6q £f3 >£S 


tmm.') 






(K) 


( 'bat) 


21 


Si 


3 


B 


3 


1325 


5 


22 


Si 


10 


B 


10 


1325 


5 ; 


23 


Si 


10 


Al 


15 


1325 


5 


24 


SiO.97GeO.03 


3 


B 


3 


1325 


5 


25 


Si0.97Ge0.03 


10 


B 


10 


1325 


5 


26 


Si0.97Ge0.03 


10 


Ga 


15 


1325 


5 


27 


Si 


3 


P 


10 


1325 


5 


28 


Si 


10 


P 


20 


. 1325 


5 


29 


Si 


10 


As 


30 


1325 


5 


30 


Si0.97Ge0.03 


3 


P 


10 


1325 


5 | 


31 


Si0.97Ge0.03 


10 


P 


20 


1325 


5 


32 


SiO.97GeO.03 


10 


Sb 


30 


1325 


5 



35 



No. 


Seebeck 
(mV/K) 




(W/m-K) 


(ZT) 


21 


0.271 


1.39 


24 


0.24 


22 


0.262 


1.31 


29 


0.20 


23 


0.237 


1.46 


31 


0.14 


24 


0.273 


1.40 


8 


0.73 . 


25 


0.271 


1.37 


10 


0.59 


26 | 


0.291 


1.46 


10 


0.64 j 


27 


-0.303 


1.35 


26 


0.29 


28 


-0.301 


1.32 


29 


0.26 


29 


-0.295 


1.37 


32 


0.22 


30 


-0.311 


1.39 


8 


0.96 


31 


-0.309 


1.36 


9 


0.86 


32 


-0.331 


1.52 


9 


0.88 ! 
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4_ 17 



No. 


§6 *h ^ 






MM 


(K) 


( # ) 


41 


Si 


10 


B 


i 


1325 


180 


. 42 


Si 


30 


B 


3 


1325 


180 


43 


Si 


30 


Al 


3 


1325 


180 


44 


Si 


10 


GeO.SBO.l 


1 


1325 


180 


45 


Si 


30 


Ge0.9B0.1 


3 


1325 


180 


46 


Si 


30 


Ge0.9Ga0.1 


3 


1325 


180 


47 


Si 


10 


P 


1 


1325 


180 


48 


Si 


30 


P 


3 


1325 


180 


49 


Si 


30 


As 


3 


1325 


180 


50 


Si 


10 


GeO.SP0.2 


1 


1325 


180 


51 


Si 


30 


Ge0.8P0.2 


3 


1325 


180 


52 


Si 


30 


GeO.8Sb0.2 


3 


1325 


180 



37 



No 


Seebeck 
(mV/K) 


%<0Uft 
X10-5 

(fi-m) 


(W/m-K) 


crtf J^M ^3 ^w" 

(ZT) 


41 


0.273 


1.40 


28 


0.21 j 


42 


0.265 


1.33 


31 


0.19 


43 


0.240 


1.49 


33 


0.13 


44 


0.275 


1.42 


9 


0.65 


45 


0.274 


1.39 


10 


0.59 


46 


0.294 


1.48 


10 


0.64 


47 


-0.304 


1.37 


28 


0.27 


48 


-0.302 


1.35 


30 


0.25 


49 


-0.297 


1.39 


33 


0.21 


50 | 


-0.314 


1.41 


9 


0.85 


51 


-0.312 


1.39 


10 


0.77 


52 


-0.333 


1.54 


10 


0.79 
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m 10 

^j&^##J£i&>t 5 * 15mm, 10 * 10mm, 10mm 

<^*}Jt*Mfe» *0*jst&# 41 Seebeck ( 

-S 2 T/pic) ^^-20. 

^#Sit^t^S^^#.^^S^JI^^ 6K, /S^t^fl 
^0Ji| J:#&^^%##'. T^Cl^«iaJ:^#f>I Seebeck ft it. AC 

^ li 

( 111 ) & % Jt^ 10 2 $r ± &* fetiUMHP 21 
#^^iG#, «JL 21 Jl&##Jl*&J£ A B # 50 

:fcjfc|yf^j£i&>tf#i&#^JJ& 5* 15mm, 10 * 10mm, ^ 10mm 
( #^ )Jt4-#fc **5:*Mir## Seebeck &£U *JfftJt ( feJHl 
ft;?-*****?-*'! ft***-*. & H0OK#0lll:a#»^jr«Jt (ZT 
= S 2 T/pic) #"Tjt22. 
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A 19 



No. 




Mr A ith 




ig- » Aft 
/All Je \ 


( <fc£t 






1 


Si 


20 


D 


JL 


PA 

50 


873 


j 1 


2 


Si 


KA 


JO 


3 


50 


o r~r <r% 

873 


1 


3 






Al 


*» 
o 


50 


873 


1 




Si 


on 


daCl ODD 1 


•* 
I 


50 


873 


1 


5 


Si 


KA 


(flail Q1}/) 1 


3 


50 


873 


1 


6 


Si 


■so 




o 


50 


873 


1 


7 


Si 


20 


P 


2 


HO 


OiO 


X 


8 


Si 


50 


P 


5 


50 


873 


;i 


9 


Si 


50 


As 


5 


50 . 


873 


1 


10 


Si 


20 


Ge0.8P0.2 


2 


50 


873 


1 


11 


Si 


50 


GeO.8P0.2 


5 


50 


873 


1 


12 


Si 


50 


Ge0.8Sb0.2 


5 


50 


873 


1 



40 



No. 


Seebeck 




iJL tr, -*v 


S2 ^- ffl # 




(mV/K) 


XlO-5 

\usr XXX J 


(W/m-K) 


(ZT) 


1 


A 0 »7 Q 


1.01 


91 


ft 9 A 










ft 99 


3 




l./D 


9Q 


ft 1*1 

u.xo 


A 

A 


A OTQ 


1 RQ 


7 


ft 7« 


5 


A O ^ il 


i.&y 


SI 


ft 7ft 

U. / v. 


D 


A OCR 


1 $19 


o 


ft fifi 


7 
• 


-0 309 


1.62 


19 


0.34 


8 


-0.306 


1.53 


21 


0.32 


9 


-0:300 


1,64 


28 


0.22 | 


10 


-0.316 


1.57 


7 


1.00 


11 


-0.312 


1.53 


8 


0.87 


12 


-0.334 


1.67 


8 


0.92 



41 



4t 21 



No. 




A #j 








(K) 


( ) 


21 


Si 


20 


B 


1 


50 


873 


1 


22 


Si 


50 


B 


3 


50 


873 


1 


23 


Si 


50 


Al 


3 


50 


873 


1 


24 


Si0.96e0.1 


20 


B 


1 


50 


873 


1 


25 


Si0.9Ge0.1 


50 


B 


3 


50 


873 


1 


26 


Si0.9Ge0.1 


50 


Ga 


3 


50 


873 


1 


27 


Si 


20 


P 


2 


50 


873 


I 


28 


Si 


50 


P 


5 


50 


873 


1 


29 


Si 


50 


As 


5 


50 . 


873 


1 


30 


Si0.9Ge0.1 


20 \ 


P 


2 


50 


873 


1 


31 


Si0.9Ge0.1 


50 I 


P 


5 


50 


873 


1 


32 


Si0.9Ge0.1 


50 


Sb 


5 


50 


873 


1 



42 



4-22 



r 



No. 


\in V/±V/ 


X10-5 
(Q-m) 


(W/m-K) 


(ZT) 


21 


0.269 


1.41 


23 


0.25 


22 


0.261 


1.37 


25 


0.22 


23 


0.237 


1.64 


30 


0.13 


24 


0.272 


1.49 


8 


0.68 


25 


0.270 


1.40 


9 


0.64 


26 


0.290 


1.72 


9 


0.60 


27 


-0.301 


1.52 


21 


0.31 


28 


-0.299 


1.43 


23 


0.30 


29 


-0.294 


1.54 


29 


0.21 


30 


-0.311 


1.47 


8 


0.90 i 


31 


-0.306 


1.43 


9 


0.80 


32 


-0.328 


1.57 


9 


0.84 



43 



n 12 

**#f£4fcjfc**4Mt» 23 *h^fe£'*#fe& ( ION) > - 
I¥*&frlMN ***** 4R^***^i**£»&*attel *t—m* 
it* ( f^MfWMt Ap i& An) , 4^$**^^*%** 
5 fM^laWWW Sx Sx 15mm, 10 x 10 x 2mm, 

10 <4*#i x 2mm^'J^*, ^*#it^ Seebeck giL ( S). 
&* ( ^Mfc*^** < n) ( p) ) *»*♦#■ (k) , 

ft**4Mfc***&***£r** 6K, M^arajuftftp** 

-f-IMt* * t ****Mfc**sfc.i| if^SM 200°C 

10 (473K) , I$K? #^ Seebeck&£t. *4£*473X 

0.4T # AC ** *J ;** ^ & $t, itit *HMg-& ft % M»* 

|t 473K # « Mil *& -f^. 
*23*>24 -|L#IINfi|^-jHlil»AJtA^(Z*^4pK) . -k^ife 
7 Si-Ge ( ^ 30 *-f- % «*3 i§«91rA^'4:#*#MM# 

is MjUktH. 

-fcl 13 

fit Hftltffls :ML 24 ( ION ) , — 

**«, ^^m^^iMk-f- Bnc) *»— VI 
tL% ( J*A**^**;»&* Ap^. An) , JUS**^*.*^*** 
20 4fc##. ###^^#^##tfcrJL 5*5*5iiihi, 10* 10* 2mm, #» 
10 x 2nun^»«iSt. 

#J?#i l4aft##^«*f:#4M*Seei^ & 

It (n) #»%-4Mt (p) ) (k) . ^25^ 26 £ 

«*#tt**^****Mt ( Z= S 2 /pk) . *,4MsT SI-Ge«Mt- 

25 3o^% *«i mm^m^^t^^^mm^^^Mm^ 

W 14 

p n 25 

( ION) , - IVifcitifH JL**^4&*J»&* Bncl ) 

III-V *«4»#<f 4Ht ( GaP. Ga As ) — II-VI *fc4-#-f 



44 



# ( ZnS ) ( Bnc2) 

ii m mxdk*pikiL*.tt v vi *3t#» 

##^^##1^^, 5 x 5 x 5111111, 10 x 10 x 2mm, 10 < *N£ ) 

* 2mm k^M$t« *if:*tfe:«& Seebeck&£t (S) . i 
IUt#-3Mt ( n> (p) ) (K) . jL273»28jL# 
*«i|ft (Z- S 2 / P k) , 4ti T$titi»A III 

- v-*«iiMfr-f-+#.4l, a - vi aMb^ifc-fV^N* si-Ge i&m 
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&23 





JNO, 


i£ jpjl. 


JLik Bnc 


a&-^°.7C.-£Ap,An 












( 

% ) 






• 

n(M/m3) 




1 


Si 


Ge 


5 


B 


0.3 


1.82X10+20 




2 


Si 


Ge 


6.5 


B 


0.3 


1.78X10+20 




3 


Si 


6e 


8 


Al 


0.3 


1.65X10+20 




4 


Si 


Ge 


10 


B 


0.3 


1.68X10+20 




5 


Si 


Ge 


10 


B+Al 


0.3 + 0.5 


4.71X10+20 




6 


Si 


C 


6.5 


B 


0.3 


1.72X10+20 




7 


Si 


C 


8 


Al 


0.3 


1.77X10+20 




8 


Si 


Sn 


6.5 


B 


0.3 


1.62X10+20 




9 


Si 


Ge 


3 


B 


0.3 


1.90X10+20 


m 


10 


Si 


Ge 


12 


B 


0.3 


1.65X10+20 


11 


Si 


Ge 


20 


B 


0.3 


1.54X10+20 


12 


Si 


Ge 


30 


B 


0.3 


1.59X10+20 




13 


Si 






B 


0.3 


2.00X10+20 



46 













Seebeck it 












S(mV/K) 










1 


U.Uv 


7 70Y1 fl-6 


ft o 


X.4X 10-* 




2 




i.aUAiU*'' 


/ ,0 






3 


0 34 






O A 'V 1 A-3 




4 


0 33 


O.uuA iu w 


O.O 


1 QV1 A-^ 


5 


0.20 


4.20X10-6 


5.3 


1.8X10-3 




6 


0.27 


6.90X10-6 


10.0 


1.1X10-3 




7 


0.26 


7.40X10-6 


8.5 


1.1X10-3 




8 


0.29 


8.20X10-6 


10.9 


9.4X10-4 




9 


0.29 


7.60X10-6 


14.0 


7.9X10-4 




10 


0.26 


9.40X10-6 


6.8 


1.0X10-3 


m 


11 


0.24 


9.90X10-6 


6.6 


8.8X10-4 




12 


0.22 


8.70X10-6 


6.3 


8.8X10-4 




13 


0.33 


7.30X10-6 


65.0 


2.3X10-4 
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No. 


















j &fc^5f 






n(M/m3) 




21 


Si 


Ge 


5 


P 


1.0 


1.92X10+20 




22 


Si 


Ge 


6.5 


P 


1.0 


1.84X10+20 j 




23 


Si 


Ge 


8 


As 


1.0 


1.69X10+20 j 




24 


Si 


Ge 


10 


P 


1.0 


1.73X10+20 | 


W 


25 


Si 


Ge 


10 


P+Sb 


3.0+5.0 


4.01X10+20 j 




26 


Si 


G 


6.5 


P 


1.0 


1.85X10+20 | 




9*7 
At 


Ol 


G 


8 


Bi 


1.0 


1.76X10+20 | 




28 


Si 


Sn 


6.5 


P 


1.0 


1.82X10+20 1 




29 


Si 


Ge 


3 


P 


1.0 


1.98X10+20 J 


mi 


30 


Si 


Ge 


12 


P 


1.0 


1.67X10+20 | 


& 
-a . 


31 


Si 


Ge 


20 


P 


1.0 


1.61X10+20 | 




32 


Si 


Ge 


30 


P 


1.0 


1.62X10+20 | 




33 


Si 






P 


1.0 


2.08X10+20 I 
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26 





No. 








►jccuclk ijx get. 

S(mV/K) 


p(£2-m) 


4fc -Sl ^ 
K(W/m-K) 


(/K) 




21 


-0.31 


7.90X10-6 


9.3 


1.3X10-4 




22 


-0.34 


8.20X10-6 


8.2 


1.7X 10-3 




23 


-0.37. 


8.40X10-6 


7.5 


2.2X10-3 


1 


24 


-0.35 


8.60X10-6 


7.0 


2.0X10-3 


25 


-0.24 


3.90 X 10-6 


6.3 


2.3X10-3 




26 


-0.29 


7.20X10-6 


10.6 


1.1X10-3 




Z i 


-0.30 


7.70X10-6 


8>8 


1.3X10-3 




28 


-0.31 


8.20X10-6 


11.2 


1.0X10-3 




29 


-0.31 


7.90X10-6 


13.2 


9.2X10-4 




30 


-0.27 


1.02X10-5 


6.9 


1.0X10-3 


"mi 


31 


-0.25 


1.04X10-5 


6.7 


9.0X10-4 j 




32 


-0.24 


9.00X10-6 


6.5 


9.8X10-4 




33 


-0.35 


7.80X10-6 


58.0 


2.7X10-4 
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j$l 27 



5 



10 





; No. 




Bncl 


Bnc2 


Ap.An 




1 
I 


















n(M/m3) 
X1020 




41 


Si 


Ge 


6.5 


GaP 


3.0 


B 


0.6 


1.87 




42 


1 Si 


Ge 


6.5 


GaP 


3.0 


P 


1.0 


2.01 




43 | 


Si 


Ge 


6.5 


GaP 


5.0 


B 


0.6 


1.84 




44 1 


Si 


Ge 


6.5 


GaP 


5.0 


P 


1.0 


2.03 


1^ 


45 


Si 


Ge 


6.5 


GaAs 


3.0 


Al 


0.6 


1.85 




46 


Si 


Ge 


6.5 


GaAs 


3.0 


As 


1.0 


1.99 




47 J 


Si 


Ge 


6.5 


ZnS 


3.0 


Be 


0.3 


1.79 




48 


Si 


Ge 


6.5 


ZnS 


3.0 


S • 


1.0 


1.96 


1 * 


49 I 


Si 


Ge 


6.5 






B 


0.3 


1.79 




50 


Si 


Ge 


6.5 






P 


1.0 


1.86 



50 



&28 



I 


No. 




I 
1 

— 




1 Seebeck 
j &§Sl 
I S(mV/K) 


p(Q-m) 


K(W/m-K) 


(/K) j 




41 


| 0.36 


8.40X10-6 


7.2 


2.1X10-3 1 




42 


! -0.36 


7.20X10-6 


7.9 


2.3X10-3 1 




43 j 


0.37 


8.80X10-6 


6.9 


2.3X10-3 j 


1 


44 


-0.38 


6.90X10-6 


7.6 


2.8X10-3 | 




45 


0.34 


8.80X10-5 


7.5 


1.8X10-3 I 




46 


-0.35 


7.30X10-6 


7.8 


2.2X10-3 1 




47 1 


0.39 


9.30X10-6 


7.4 


2.2X10-3 1 




48 


-0.38 


7.70X10-6 


7.9 


2.4X10-3 j 




49 


0.32 


7.90X10-6 


7.6 


1.7X10-3 1 


r 2 


50 1 


-0.34 


8.20X10-6 


8.2 


1.7X10-3 | 
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W 15 

(ION) . m» ^£&^&4'%*JiMfc 

##4Mfc tmMM 29 if # f§ 4f #x4 *HMu 

Jt*. 30 W ^Mi&4r#T## 1 * # It 30 # 

^4§*#:&&#miUtfe. fUMNt 31 #^Mt%¥S?#»ll*Mfc- 
#T4t# 3 *#a«4M4r4L 31 ##i^^#|Ll*##^it#^ 
fe^i^#£Mfr3£jti r &Jfl T IzumiTech Ltd.M# # SPS- 2040. 
###j&#£#4*JS.5* 5* 5mm, 10 * 10 * 2 mm , 3* 10 ( ) 

6K, ai * P ^ ^#-#-41 it-t Jlsift4Mkm«^tii«i 

£A 323K, %##J&« 6K#^J Seebeck&&. 

& 323Kii.it A€&ffl*£^iMt» 4Ut«viM|-frll tfM-ftfeP.. 

4§L 323K JBIt&tt&iMJ^AjMt. -lt*«l**^MML 30 ifc 31 t^" 
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rn.fr ( ) 






(M/cm3) 








Si 


Ge 




mm 


Example 1 ' 


A 


99.5 


0.5 


B 


0.2 


9.2X1019 


4.2 


P | 


B 


95.0 


5.0 


B 


0.3 


1.5X1020 


3.8 


P ! 


C 


95.0 


5.0 


P 


0.4 


1.8X1020 


4.0 


N 


D 


80.0 


20.0 


GaP 


0.4 


2.2X1020 


4.5 


N 


P 


0.3 


E 


70.0 


30.0 


B 


0.3 


1.2X1020 


4.8 


P 
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it 3© 



No. 


M- 

& 






w 


oeeocCK 

-'m at ' ; 

(mV/K) 


(Qm) 


(W/mK) 


(1/K) 




(K) 


(MPa) 


1 


A 


P 







0 


0.096 ! 


6,68X10-6 


54.0 


2.5X10-5 


2 


A ! 


P 


1573 


147 


5 


0.091 


7.12X10-6 


32.1 


3.6X10-5 


3 


A 


P 


1573 


49 


8 


0.087 


7.65X10-6 


27.5 


3.6X10-5 


4 


A 


P 


1543 


49 


22 


0.080 


8.14X10-6 


21.3 


3.7X10-5 


5 


B 


* P 






0 


0.142 


1.11X10-5 


8.75 


2.1X10-4 


6 


B 


P 


1553 


147 


8 


0.136 j 


1.32X10-5 


5.18 


2.7X10-4 


7 


B 


P 


1523 


49 


23 


0.124 


1.47X10-5 


3.72 


2.8X10-4 


8 


B 


P 


1493 


49 


40 


0.113 


1.92X10-5 


2.81 


2.4X10-4 


9 


C 


N 


— 


— 


0 


0.168 


9.31X10-6 


10.2 


3.0X10-4 


10 


G 


N 


1553 


147 


10 


0.149 


9.84X10-6 


6.53 


3.5X10-4 


11 


C 


N 


1523 


49 


22 


0.137 


1.13X10-5 


4.01 


4.1X10-4 


12 


C 


N 


1493 


49 


31 


0.131 


1.32X10-5 


3.42 


3.8X10-4 


13 


C 


N 


1463 


49 


41 


0.124 


1.65X10-5 


3.25 


2.9X10-4 


14 


D 


N 




— 


0 


0.141 


6.10X10-6 


5.10 


6.4 X 10 


15 


D 


N 


1503 


147 


11 


0.133 


6.42X10-6 


3.80 


7.3 X 10- 4 


16 


D 


N 


1473 


49 


27 


0.121 


7.15X10-6 


3.04 


6.7 X 10-* 


17 


D 


N 


1423 


147 




n i i *s 

U.J. AO 




2 53 


6.5X10-4 


18 


D 


N 


1403 


49 


43 


0.101 


9.04X10-6 


2.36 


4.8X10-4 


19 


E 


P 






0 


0.121 


8.51X10-6 


5.37 


3.2X10-4 


20 


E 


P 


1473 


147 


8 


0.110 


9.13X10-6 


4.62 


2.9X10-4 


21 


£ 


P 


1443 


49 


24 


0.104 


9.97X10-6 


3.68 


2.9X10-4 


22 


Fi 


P 


1393 


49 


41 


0.093 


1.29X10-6 


2.54 


2.6X10-4 
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No. 


W 
& 






(%) 


Seebeck 
(mV/K) 


% EB. J& 
(£2m) 


(W/mK) 


va *9k l°l St 

(1/K) 


(K) 


(MPa) 


1 


A 


P 






0 


0.096 


6.68X10-6 


54.0 


2.5X10-5 


23 


A 


P 




49 


23 


0.080 


8.16X10-6 


21.3 


3.7X10-5 


24 


A 


P 






34 


0.072 


8.74X10-6 


18.4 


3.2X10-5 


5 


B 


P 






0 


0.142 


1.11X10-5 


8.75 


2.1X10-4 


25 


B 


* P 


1553 


49 


18 


0.131 


1.36X10-5 


4.14 


3.0X10-4 


26 


B 


P 


1493 


49 


46 


0.101 


2.05X10-5 


2.64 


1.9X10-4 


9 


C 


N 






0 


0.168 


9.31X10-6 


10.2 


3.0X10-4 


27 


C 


N 


1553 


49 


16 


0.141 


1.03X10-6 


5.14 


3.8X10-4 


28 


C 


N 


1463 


49 


46 


0.117 


1.84X10-5 


2.98 


2.5X10-4 


14 


D 


N 






0 


0.141 


6.10X10-6 


5.10 


6.4X10-4 


29 


D 


N 


1503 


49 


14 


0.127 


6.74X10-6 


3.42 


7.0X10-4 


30 


D 


N 


1423 


49 


40 


0.107 


8.76X10-6 


2.78 


4.7X10-4 


18 


D 


N 


1403 


49 


43 


0.101 


9.04X10-6 


2.54 


4.4X10-4 


31 


D 


N 


1473 


49 


21 


0.106 


9.73X10-6 


4.14 


2.8X10-4 
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Si-Ge #it4tT3fc Fe-Si ^ St. 

ft%#it##f. 

A&f-*JL 4»4MT Seebeck & Jt, #H^bil-f-T K- 
$ft##-#3fcJU «A-^.*.#3^#**it«**8*38r** *'*4t 

#t#^*t±2.0-4.0 x 10" 4 V/K t| Seebeck tit, 

iMt # Jt# if « *5 AM % # &*# # ft ♦ ♦ T « ^. ^ , * -F 

SOW/m K, ^4M^#Mfc##X4T^ Seebeck ^MftETl^^ w 

#4fc##*#±0.07-0.200mV/K # Seebeck & it, 3^|L # #H 4fc 
4&^%#lfe###ft^#^rjaJL-#IMt, #.f" 33W/m-K, 
JHttMtJMT** Seebeck J^f&*«.T.£**ttaMt«it. 
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* «a % m m 



m ia 




a ib 




-3- 




-A- 



m 7A 



Ge+P 

Si 

Ge+P 

Si 



Ge+P 



Si 

Ge+P 



Si (111)/ (100) 

Ge+P+ASi 

Si+AP+AGe 

Ge+P+ASi 

Si+AP+AGe 



Ge+P+ASi 

Si+AP+AGe 

Ge+P+ASi 



Si Ull)/(100) 
-6- 



Ge+P-t-Si 



Si+Ge 

Ge+P+S i 

Si+Ge 



Ge+P+ Si 

Si+Ge 



Ge+P+Si 



Si (111)/ (100) 



